Sedentary behaviour has been identified as a key risk factor for all-cause mortality 30 and cardiovascular diseases (Biddle et al., 2016; Biswas et al., 2015; Thorp, Owen, 31 Neuhaus, & Dunstan, 2011; Tremblay, Colley, Saunders, Healy, & Owen, 2010) .
32
Operationally defined as any waking behaviour in which the amount of energy 33 expenditure is ≤1.5 metabolic equivalent units (METS) while in a sitting or reclining 34 posture (Cart, 2012) , sedentary behaviour should be considered separately from 35 inadequate physical activity because it has an independent contribution to adverse 36 health outcomes (Shuval et al., 2014) . Sedentary behaviour has become a major 37 public health issue as it has recently been reported that most adults are physically 38 active for only 3% of their waking hours, but are sedentary for 50-60% of this time 39 (Healy, Matthews, Dunstan, Winkler, & Owen, 2011) . Current guidance from the 40
Chief Medical Officer in the UK is that the amount of time adults spend sitting should 41 be kept to a minimum (Department of Health, 2011) .
42
Socio-ecological models propose that factors contributing to sedentary behaviours 43 operate at multiple levels (Owen et al., 2011; Sallis, Owen, & Fisher) . For example, 44 neighbourhood-level factors (also known as environmental or ecological-level 45 factors) may include the aesthetic quality or walkability of the outdoor neighbourhood 46 environment, or the availability of resources such as sport and leisure facilities 47 (O'Donoghue et al., 2016; Owen et al., 2011) .
. Household-level factors may include 48 the availability of electronic entertainment or labour-saving devices and individual-49 level factors may include demographic, social and cognitive characteristics (Owen, 50 Salmon, Koohsari, Turrell, & Giles-Corti, 2014; Owen et al., 2011) .
51
In a recent systematic review, Rhodes et al. (2012) found that associations between 52 individual-level socio-demographic characteristics (age, gender, ethnicity, and 53 employment status), behavioural characteristics (physical activity, smoking status) 54 and sedentary behaviour were consistently reported across several studies. There is 55 limited evidence for associations between social capital or perceptions of the 56 neighbourhood environment and physical activity. Owen et al. (2014) suggest that 57 there is a need for better understanding, from a multilevel perspective, of the role of 58 perceived social capital in individuals and the role of collective social capital. 59 There is emerging evidence to suggest that aspects of the neighbourhood built 60 environment, urban form, and access to green spaces and other resources for 61 physical activity may be important determinants of sedentary behaviour (Sugiyama, 62 Healy, Dunstan, Salmon, & Owen, 2008; Delfien Van Dyck et al., 2012) . However, 63 compared to research on socio-demographic and behavioural characteristics there is 64 a relative dearth of information on social, cognitive and neighbourhood correlates of 65 sedentary behaviour (Rhodes et al., 2012) . This information may be useful in the 66 development of more effective interventions or policy initiatives to reduce levels of 67 sedentary behaviour in adults (Owen et al., 2011) . 68
Owen and colleagues (2011) have suggested that as associations between 69 neighbourhood characteristics and physical activity vary by domains of physical 70 activity (e.g. work vs leisure) it is likely that neighbourhood characteristics that 71 influence sedentary time will be specific to domains of sedentary time. However, 72 there is very little theory available to suggest the ways in which neighbourhood 73 characteristics may influence sedentary time. In a recent paper, Owen et al (2014) 74 adapted a socio-ecological model of physical activity, suggesting that determinants 75 of physical activity may also be relevant to sedentary behaviours. However, little is 76 known about neighbourhood determinants of sedentary time and whether they differ 77 from neighbourhood determinants of physical activity. analyses of household survey data were used to examine associations between 97 individual-level sedentary behaviour and a range of demographic, social, cognitive, 98 and behavioural characteristics. In addition, associations between neighbourhood 99 characteristics and individual-level sedentary behaviour were examined using 100 neighbourhood-level data collected using Geographical Information Systems (GIS), 101 routinely available data and the neighbourhood observational audit. Multiple 102 imputation was used to account for missing household survey data. 103
Neighbourhood selection
104
The forty neighbourhood units used this study were defined as census Lower Super 105 Output Areas (LSOAs) which cover approximately 5-6 streets and contain between 106 1000 and 1500 residents. These forty LSOAs were selected for inclusion in the Well 107
London CRCT as they were ranked in the top 11% for deprivation in London. 108 Further details about the neighbourhood selection process are available elsewhere 109 (Wall et al., 2009) .
110
Household Survey
111
The survey respondents were adults (16 years and above) residing in the selected 112 LSOAs (N= 4107, mean 104 per LSOA). The addresses within each LSOA were 113 selected at random by using Post Office Address files and in 2008 interviewer-114 administered surveys were conducted by trained fieldworkers in responding 115 households. Informed consent in writing was obtained from all respondents. For 116 respondents aged 16 or 17, written informed consent was obtained from the 117 respondent as well as a parent or guardian . All residents of the selected addresses 118 aged over 16 were eligible for participation in the study (Wall et al., 2009 Household Panel Survey (Prentice-Lane, 2010) . Full details of methods used for 151 scale construction are provided by Bertotti et al. (2013) 
228
Higher levels of positive mental wellbeing measured using the Hope scale were 229 associated with less sedentary time (see Table 2 ). Respondents reporting some 230 problems with walking also reported more sedentary time compared to respondents 231 with no problems walking. Other measures of health and wellbeing were not 232 associated with sedentary time. 233
Associations between individual-level health behaviours and sedentary time

234
Higher fruit and vegetable consumption and physical activity levels were both 235 associated with reduced sedentary time. Levels of alcohol consumption and 236 frequency of buying takeaways to eat at home were associated with increased 237 sedentary time (see Table 2 ). 238
[ Other neighbourhood characteristics were not 251 associated with sedentary time (see Table 3 ). 252
[ There was little evidence that gender or age moderated the associations reported 261 above. With only one exception, interaction terms fitted to examine the moderating 262 role of gender or age were not statistically significant. The exception was the social 263 networks scale, for which the interaction with gender was statistically significant (p = 264 <0.00). Subgroup analyses presented in Table 4 . We hypothesised that levels of public transport accessibility 284 may explain the observed association between street connectivity and sitting time. 285 However, after adjusting models for public transport accessibility the association 286 remained. Our findings suggest that objectively measured street connectivity 287 represents a component of neighbourhood-walkability that promotes sedentary time. 288
This is in contrast with consistently reported associations between street connectivity 289 and increased physical activity and therefore indicates that neighbourhood correlates 290 of sedentary behaviour are not the same as neighbourhood correlates of physical 291 activity (O'Donoghue et al., 2016) . 292
The observed association between sedentary time and physical activity is consistent 293 with many previous studies and supports the theory that physical activity may 294 displace sedentary time (Ekelund et al., 2016) . However, the finding that sedentary 295 time is associated with eating habits and alcohol consumption, but not with smoking 296 differs from the findings of several previous studies included in a recent systematic 297 review (Rhodes et al., 2012) . Rhodes et al. (2012) The approach to analysis also enabled examination of associations between 336 individual and neighbourhood characteristics and sedentary time, whilst accounting 337 for the potential confounding influence of physical activity levels. Social-ecological 338 models often do not distinguish between characteristics theorised to reduce 339 to consider gender differences in the relationships between social networks and 365 physical activity. The social network scale used in these analysis includes a 366 measure of how often respondents speak on the phone and/or write to relatives and 367 friends. One interpretation of these findings could be that as women speak and 368 write messages through social networking applications more often than men 369 (Thelwall, 2008) and this is most often done while sitting down, sedentary time is 370 higher in women with more social networks. For men increased social networks 371 We are very grateful for the contributions of numerous fieldworkers to the collection 388 of the household survey data. We would also like to thank members of the Well 389
London evaluation team for their contributions to the data collection and preparation 390 processes. 391
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The international 19 physical activity questionnaire -short form (Craig et al., 2003) Alcohol consumption (Clark et al., 2007) 1) drink heavily 2) drink quite a lot 3) drink a moderate amount 4) drink a little 5) hardly drink at all 6) never drink alcohol
Continuous physical activity outcome (International Physical Activity Questionnaire )
Continuous measure in MET minutes
Take-away meal consumption (Clark et al., 2007) Categorical variable 1) once a week or more than once a week 2) less than once a week Hope scale (Snyder Hope Scale)
A continuous scale was derived from 8 items:
1) I can think of many ways to get out of a jam 2) I energetically pursue my goals 3) There are lots of ways around any problem 4) I can think of many ways to get the things in life that are most important to me 5) Even when others get discouraged, I know I can find a way to solve the problem 6) My past experiences have prepared me well for my future 7) I've been pretty successful in life 8) I meet the goals that I set myself Responses to each item were dichotomised as: 0= 'Definitely false', 'Mostly false', or 'Somewhat false' 1= 'Slightly true', 'Mostly true' or 'Definitely true'; 'Prefers not to say' was treated as missing. The responses from all items were combined to give a score from 0 to 8. 
Neighbourhood audit 27
Physical and structural neighbourhood characteristics were measured using a 28 systematic social observation tool, designed for the Well London programme study 29 following a review of previously validated tools (Boarnet, Day, Alfonzo, Forsyth, & 30 Oakes, 2006; Clifton, Livi Smith, & Rodriguez, 2007) and the theoretical literature. 31
Trained observers visited each of the 40 neighbourhoods to complete the audit tool 32 proforma as they walked throughout each pre-defined segment of the 33 neighbourhoods. Pre-defined segments were 'output areas', which the smallest level 34 of geography used in the census (Neighbourhood Renewal Unit, 2008) . Typically, 35 these segments (output areas) covered the length of one street and around 125 36 households. The data collected in these segments were adjusted for their size when 37 scales were calculated (see below). 38
Two observers completed the audit of each segments independently, compared their 39 observations and agreed on the data to be entered into a database for analysis. A 40 sample of these segments were cross-checked using Google Earth Street View 41 (Clarke, Ailshire, Melendez, Bader, & Morenoff, 2010) once the audits were 42 completed to identify any major discrepancies, but there was a good level of 43 agreement between the physical audits and those using Street View. Therefore, the 44 data originally collected in the audit was used for analysis. The final indices for each 45 neighbourhood (LSOA) were created by summing the score for each index in each 46 segment then adjusting for the size of the neighbourhoods in square meters to 47 account for differences in the geographical size of the neighbourhoods. 48 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
